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FCC ID: AZ489FT5848 

DECLARATION OF COMPLIANCE HAC ASSESSMENT  
 

Government & Enterprise Mobility Solutions 
EME Test Laboratory 

8000 West Sunrise Blvd 
Fort Lauderdale, FL. 33322 

 

 
Date of Report: March 01, 2006 
Report Revision:       Rev. O 
Report ID:                 FCC HAC rpt_i580_Rev O_060301SR3525 

                                    
 
 
 

Responsible Engineer:           Stephen C. Whalen 
Date/s Tested:                         2/24/2006, 2/25/2006 
Manufacturer/Location:        Motorola - Plantation 
Sector/Group/Div.:                iDEN Subscriber 
Date submitted for test:         12//2/05 
DUT Description:                   i580; iDEN1: 1:3 TDMA; 16 QAM 0.6W  
                                                 806-825; 896-902 MHz 
Test TX mode(s):                   1:3  
Max. Power output:               iDEN - 0.640W;  Pulse Averaged; Factory tuned 
Nominal Power:                     iDEN - 0.600W;  Pulse Averaged;  Factory tuned 
TX Frequency Bands:            iDEN - 806-825, 896-902MHz 
Signaling type:                       TDMA: iDEN 
Model(s) Tested:                    H83XAH6RR4AN 
Model(s) Certified:                H83XAH6RR4AN 
Serial Number(s):                  364AFW00HP 
Rule Part(s):                           20.19 

 
 
Approved Applicable  Accessories: 
Antenna(s): 
8575868A01 - 806-928MHz ¼ wave antenna  
Gain - 806-825MHz extended 2.15dBd, retracted -1.16 dBd, 896-902MHz extended 2.15dBd, retracted -1.22dBd 
Battery(ies): 
SNN5765A High Performance Li Ion, Battery Cover NNTN2332A 
SNN5744A Slim Li Ion, Battery Cover NNTN2331A 
 

 
 
 

Max E-Field emission = 72.4 V/m @ 813.5125MHz 
Max H-Field emission = 0.148 A/m @ 806.0125MHz 
M Category = M3 

 
Based on the information and the testing results provided herein, the undersigned certifies that when used as stated in the operating instructions supplied, said product complies with 
the ANSI-PC63.19-2001 reference standard. This report shall not be reproduced without written approval from an officially designated representative of the Motorola EME 
Laboratory. 
 
The results and statements contained in this report pertain only to the device(s) evaluated. 

                                               
                                  

Al Wieczorek; Motorola iDEN Subscriber Division 
 
 
                                Approval Date:       
 

 
 

Certification Date:  
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1.0 Introduction and Overview 
 

This report details the utilization, test setup, test equipment, and test results of the Hearing 
Aid Compatibility (HAC) measurements performed at the Government & Enterprise 
Mobility Solutions (GEMS) EME Laboratory for the model number H83XAH6RR4AN of 
FCC ID: AZ489FT5848. Measurements were performed to ensure compliance to the 
PC63.19-2001 rd 3.6 standard. This report demonstrates compliance for near field emissions 
only and not for the T-coil performance compliance.  
 

The test results presented herein clearly demonstrate compliance FCC 47 CFR section 20.19 
and with the latest version of PC63.19-2001 rd 3.6 and only reflect the performance of the 
stated model herein.  
 

2.0 Near Field Compliance Criteria (Per PC63.19-2001 rd  3.6) 
 

 Target Parameters 
Near Field         
M-Rating AWF E-Field Emissions 

Peak V/m 
H-Field Emissions 

Peak V/m 
M3 iDEN = 0 63.1 - 112.2 0.19 - 0.34 
M4 iDEN = 0 < 63.1 < 0.19 

 

3.0 Description of Device Under Test (DUT) 
 

FCC ID: AZ489FT5848 is a digital multi-service data capable device that employs time division 
multiplexing transmission technology with a duty cycle ranging from 16.67% to 33.33% using 16-
QAM modulation for voice or circuit data transmission. This device may be used while held 
against the head in voice mode. FCC ID: AZ489FT5848 is capable of operating in the 806-825 
MHz and 896-902MHz bands. The rated power is 0.6 watts pulse averaged.  
The maximum output is 0.640 watts pulse average as defined by the upper limit of the production 
line final test station. The DUT was tuned to be within 5% of the maximum rated power. 
 

4.0 Test Equipment List  
   

Equipment Type Model Number Serial Number Calibration Due Date 
HP Power Meter (HP) E4419B MY20330364 1/31/2007 
HP Power Sensor (HP) 8482B 3318A05259 3/28/2006 
HP Power Sensor (HP) 8482B 3318A06774 3/22/2006 
AMP (ComTech PST) AR88258-10 N1R1A00-1015 CNR 
Signal Generator (Agilent) E4421B US40051446 12/29/2007 
Signal Generator (Agilent) E4438C MY42082269 1/31/2008 
Directional Coupler (NARDA) 3020A 40295 7/18/2006 
H-Field probe H3DV6 6166 7/7/2006 
E-Field probe ER3DV6 2350 7/7/2006 
SPEAG  DASY4 Version 4.5  NA 
Data Acquisition Electronics 
(DAE) DAE3V1 363 3/24/2006 
Spectrum Analyzer (Advantest) R3265A 45060026 CNR 
Adjustable Attenuator 
(Weinschel) 940-114-33 9073 2/14/2007 
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5.0 Descriptions of Measurement System 

 
The laboratory utilizes a Dosimetric Assessment System (DASY4™) measurement system 
Version 4.5 manufactured by Schmid & Partner Engineering AG (SPEAG™), of Zurich 
Switzerland. The test system consists of a Stäubli RX90L robot, DAE3V1, ER3DV6 E-Field 
probe, H3DV6 H-field probe, as well as the integrated HAC extension. Please reference the 
SPEAG user manual and application notes for detailed probe, robot, and HAC calibration and 
computational procedures. Section 4.0 presents relevant test equipment information. Appendices 
C present the applicable calibration certificates. Additional details concerning the test system 
measurement methods and calculations are provided in Appendix D. 

 
The DASY4™ system is operated per the instructions in the DASY4™ Users Manual. The 
complete manual is available directly from SPEAG™. All measurement equipment used to assess 
HAC compliance was calibrated as indicated in section 4.0  
 

6.0 Measurement System Verification 
 
The HAC measurements were conducted with E and H field probes model/serial numbers 
ER3DV6/SN2350 and H3DV6/SN6166. An un-modulated CW signal was used for system 
verification following the guidelines specified in the referenced standard. Note that the 1 cm probe 
to dipole separation is measured from the top surface of the dipole to the calibration reference 
point of the probe. The DASY4 output files of the system verification test results are included in 
Appendix A. The photos below depict the validation setup using a planar dipole per ANSI 
PC63.19 section 4.2.2.1.4. Section 6.1 summarizes the system performance check results. 
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6.1 System Verification Test Results 
 

In accordance with C63.19-2005 clause 4.2.2.1 setup verification measurement results listed 
and compared with expected values in the following tables using an un-modulated signal 
(CW) from a commercially available signal generator to drive the reference dipole. Plots of the 
field distributions observed while scanning the dipole are shown in Appendix A. 
 
C63.19 clause 4.2.2.1.2 recommends additional test cases, one of which is to compare results 
from an 80% amplitude modulated (AM) signal with the CW results. The results obtained are 
also listed below. 

 
E-Field CW                                                               E-Field AM 80% Modulation 

Frequenc
y (MHz) 

Input  
Power   

(W) 

E-Field 
Results 
(V/m) 

PC63.19 
Target 
(V/m) 

% 
Deviatio
n w/ drift  

 813.5 0.1 202.2 206.6 -2.72% 
898.5 0.1 201.9 200.0 0.65% 

 
  

H-Field CW                                                              H-Field AM 80% Modulation 

Frequenc
y (MHz) 

Input 
Power   

(W) 

H-Field 
Results 
(A/m) 

PC63.19 
Target 
(A/m) 

% 
Deviatio
n w/ drift 

813.5 0.1 0.4687 0.4973 -4.92% 
898.5 0.1 0.4746 0.4989 -5.25% 

 
 
 

An additional recommend test case is the emulated or real test signal. Unfortunately no 
calibrated test set or signal generator emulating the iDEN protocol is commercially available 
that has the capability to accurately reproduce the quad 16-QAM signal. Alternatively the 
results for iDEN modulation were obtained using the device under test as a signal source to 
drive the antenna via an antenna adapter and an attenuator to produce field strengths similar to 
that of the device under test. That data is provided in Section 10 where it is compared to CW 
modulation during the measurement of the probe modulation response, per the alternate 
procedure given in C63.19-2005 Annex C.3.1. 

 
7.0 DUT Setup and Test Procedure 

 
The automated test procedure guidelines presented in PC63.19-2001 section 4.3.1.2.2 were 
followed in order to demonstrate HAC compliance. The photos below depict the DUT test setup. 
The reference grid depicts the alignment with the center of the acoustic output used for coupling 
to hearing aid devices. The test results using embedded test mode software with an unlighted 
display are presented in section 9.0. 

 
  
 

Frequenc
y (MHz) 

E-Field 
Results 
(V/m) 

PC63.19 
Target 
(V/m) 

 
% 

Deviatio
n w/ drift 

813.5 192.7 206.6 -7.24% 
898.5 200.5 200.0 0.29% 

Frequenc
y (MHz) 

H-Field 
Results 
(A/m) 

PC63.19 
Target 
(A/m) 

% 
Deviatio
n w/ drift 

813.5 0.4579 0.4973 -7.94% 
898.5 0.4636 0.4989 -6.94% 
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                                         DUT test setup with 10mm spacing                          WD with reference grid (Not to scale) 
 
 

8.0 Environmental Test Conditions 
 
The table below presents the range and average environmental conditions during the HAC tests 
reported herein:  

 
 Target Measured 

Ambient Temperature 23 ˚C +/- 5 ˚C 
Avg.:22.2 ˚C  

Range: 22.0-22.4 ˚C 

Relative Humidity  0 - 80 % 
Avg.:51.4 %  

Range: 49.5-53.9 % 
 

The EME Lab RF environment uses a Spectrum Analyzer to monitor for extraneous large signal 
RF contaminants that could possibly affect the test results.  If such unwanted signals are 
discovered the HAC scans are repeated. Per the pretest procedures in PC63.19-2001 rd 3.6 section 
4.3.1.1 footnote 13, interference from reflective objects was found not to exceed -20dB.   

 
9.0 Test Results Summary 
 

The values listed in the following tables were calculated by the applicable Probe Modulation 
Factor (PMF) determined in section 10 for the frequency band in which the handset transmitted 
during the scan. 

 
 
 
 

 3  6  9 
 2  5  8 

 1  4  7 
Horizontal center line 
reference of acoustic output 

Vertical center line reference 
of acoustic output 
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iDEN 800MHz Band 

Freq. 
(MHz) Battery 

Rated Max 
Power     

(W)       
E/H 
Field 

Measured Field 
(V/m or A/m) 

Appendix B 
Data (pg) 

Excluded 
Cells 

M-
Rating 

813.5125 
SNN5744

A 0.640 E  72.4 21 1,2,4 
M-3 

813.5125 
SNN5765

A 0.640 E  71.4 23 1,2,4 
M-3 

806.0125 
SNN5744

A 0.640 E  70.7 24 1,2,4 
M-3 

824.9875 
SNN5744

A 0.640 E  67.3 25 1,2,4 
M-3 

813.5125 
SNN5744

A 0.640 H 0.136 26 1,4,7 
M-4 

813.5125 
SNN5765

A 0.640 H 0.136 27 1,4,7 
M-4 

806.0125 
SNN5765

A 0.640 H 0.148 28 1,4,7 
M-4 

824.9875 
SNN5765

A 0.640 H 0.140 30 1,4,7 
M-4 

 
 

iDEN 900MHz Band 

Freq. 
(MHz) Battery 

Rated Max 
Power     

(W)       
E/H 
Field 

Measured Field 
(V/m or A/m) 

Appendix B
Data (pg)

Excluded 
Cells 

M-
Rating 

898.5187 
SNN5744
A 0.640 E  45.8  31 1,4,7 

M-4 

898.5187 
SNN5765
A 0.640 E  47.2  32 1,4,7 

M-4 

896.0187 
SNN5765
A 0.640 E  46.3  33 1,2,4 

M-4 

900.9812 
SNN5765
A 0.640 E  47.8  34 1,4,7 

M-4 

898.5187 
SNN5744
A 0.640 H 0.108  35 1,4,7 

M-4 

898.5187 
SNN5765
A 0.640 H 0.108  36 1,4,7 

M-4 

896.0187 
SNN5765
A 0.640 H 0.112  37 1,4,7 

M-4 

900.9812 
SNN5765
A 0.640 H 0.111 38  1,4,7 

M-4 

 
 

Probe rotations were done at the highest measured locations for each data page.  The highest 
results for both the E and H field probes are included in appendix B following the HAC results. 
 

10.0 Probe Modulation Factor Measurement 
 

A. Per C63.19 rd 3.6 alternate measurement procedure steps 1, 2 and 3 the phone was set into a 
test mode at within 5% of maximum output power. The phone was connected to the reference 
dipole antenna through an attenuator to assure the E-field probe reading on the field strength 
measurement system was in the range corresponding to a C63.19 category rating of M2, as 
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illustrated below. The crest factor of the DASY measurement system was set equal to the 
TDM multiplex factor (3) and the probe reading recorded as noted in the following PMF Data 
Table. 

 
 
 
 
 

 
B. The phone was then connected to a spectrum analyzer as illustrated below. Similar to C63.19 

rd 3.6 Figure C-1 step 5, the analyzer was set for zero span (with a time span of 2.5ms. and 
amplitude scale of 1 dB/div to clearly show the peak amplitude and frequency of the digital 
modulation symbols that occur at a 4 kHz rate).  

 

              
 
 

C. Per C63.19 rd 3.6 step 4 an un-modulated signal from a signal generator operating at the same 
frequency as the phone was amplified and applied to the spectrum analyzer in lieu of the 
phone and attenuator, as illustrated below. Per C63.19 rd 3.6 Figure C-1 step 6 the peak 
amplitude of the signal generator was set equal to the peak amplitude observed with the 
phone signal.  

 
 
 
 
 
 

D. Per C63.19 rd step 6 the signal applied to the spectrum analyzer was then applied to the 
reference dipole as shown in Figure 5. The crest factor of the DASY measurement system 
was set to unity and the probe reading was recorded as noted in the following PMF Data 
Table. 

 
 
 
 
 
 

E. Per C63.19 rd 3.6, step 7 the square root of the ratio of the reading in D above divided by the 
reading in B above is calculated as the probe modulation factor and listed in the following 
PMF Data Table. 

 
F. The above procedure was repeated using an H-field RF probe. 

 

RF Probe Cell Phone 
Handset 

Variable 
Attenuator 

Field Strength 
Measurement System 

Variable 
Attenuator 

Spectrum 
Analyzer 

Cell Phone 
Handset 

RF Power 
Amplifier 

Spectrum 
Analyzer 

CW - Signal 
Generator 

RF Probe CW - Signal 
Generator 

RF Power 
Amplifier 

Field Strength 
Measurement System 
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Probe Modulation Factor (PMF) Data 
 
 

11.0 Uncertainty Budget 
 

 
 

Probe Model / SN 
Frequency 

(MHz) Source  
E/H 
Field 

Measured 
Field (V/m or 

A/m) PMF 
ER3DV6 / 2350 813.5 Sig Gen E 133.1 
ER3DV6 / 2350 813.5 Handset E 40.19 

1.82 

ER3DV6 / 2350 898.5 Sig Gen E 139.3 
ER3DV6 / 2350 898.5 Handset E 43.59 

1.79 

H3DV6 / 6166 813.5 Sig Gen H 0.3396 
H3DV6 / 6166 813.5 Handset H 0.1033 

1.81 

H3DV6 / 6166 898.5 Sig Gen H 0.3147 
H3DV6 / 6166 898.5 Handset H 0.09953 

1.78 
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12.0 Conclusion 
 

The highest Operational Maximum Calculated E and H field emissions results found for FCC ID: 
AZ489FT5848, model H83XAH6RR4AN are presented below. In accordance with FCC rule 47 
CFR 2.1033(d) these test results clearly demonstrate compliance with FCC 47 CFR section 20.19 
and with PC63.19-2001 rd 3.6. 

 
Max E Field emission = 72.4 V/m @ 813.5125MHz 
Max H Field emission = 0.148 A/m @ 806.0125MHz 
M Category = M3 
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APPENDIX A 
 

System Verification Results 
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Appendix B 
 

Measurement Results 
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E-Field V/m              

(Time averaged) 
Grid 3 Grid 6 Grid 9 
56.0 56.2 52.4 

Grid 2 Grid 5 Grid 8 
73.6 70.8 63.8 

Grid 1 Grid 4 Grid 7 
84.7 79.9 72.4 

 
  Excluded sub grids 
  Max remaining grid 
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Probe Rotation 
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E-Field V/m              
(Time averaged) 

Grid 3 Grid 6 Grid 9 
56.6 56.6 52.9 

Grid 2 Grid 5 Grid 8 
73.0 70.9 63.7 

Grid 1 Grid 4 Grid 7 
80.7 77.8 71.4 

 
  Excluded sub grids 
  Max remaining grid 
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E-Field V/m              
(Time averaged) 

Grid 3 Grid 6 Grid 9 
56.2 56.8 52.7 

Grid 2 Grid 5 Grid 8 
72.5 70.7 62.6 

Grid 1 Grid 4 Grid 7 
80.3 75.1 67.7 

 
  Excluded sub grids 
  Max remaining grid 
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E-Field V/m              
(Time averaged) 

Grid 3 Grid 6 Grid 9 
52.4 52.1 48.1 

Grid 2 Grid 5 Grid 8 
69.3 67.2 61.6 

Grid 1 Grid 4 Grid 7 
79.1 73.5 67.3 

 
  Excluded sub grids 
  Max remaining grid 
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H-Field  A/m             
(Time averaged) 

Grid 3 Grid 6 Grid 9 
0.111 0.110 0.109 
Grid 2 Grid 5 Grid 8 
0.136 0.132 0.134 
Grid 1 Grid 4 Grid 7 
0.168 0.160 0.166 

 
  Excluded sub grids 
  Max remaining grid 
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H-Field  A/m             
(Time averaged) 

Grid 3 Grid 6 Grid 9 
0.110 0.110 0.108 
Grid 2 Grid 5 Grid 8 
0.136 0.131 0.134 
Grid 1 Grid 4 Grid 7 
0.169 0.160 0.169 

 
  Excluded sub grids 
  Max remaining grid 
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H-Field  A/m             
(Time averaged) 

Grid 3 Grid 6 Grid 9 
0.118 0.120 0.121 
Grid 2 Grid 5 Grid 8 
0.147 0.144 0.148 
Grid 1 Grid 4 Grid 7 
0.181 0.173 0.182 

 
  Excluded sub grids 
  Max remaining grid 
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Probe Rotation 

 
 



       FCC ID: AZ489FT5848          

GEMS EME Form-HAC-Rpt-Rev. 2.00                                                                                                        Page 30 of 66 

 
 

H-Field  A/m             
(Time averaged) 

Grid 3 Grid 6 Grid 9 
0.111 0.109 0.107 
Grid 2 Grid 5 Grid 8 
0.140 0.133 0.133 
Grid 1 Grid 4 Grid 7 
0.176 0.166 0.170 

 
  Excluded sub grids 
  Max remaining grid 
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E-Field V/m              
(Time averaged) 

Grid 3 Grid 6 Grid 9 
34.8 35.0 34.2 

Grid 2 Grid 5 Grid 8 
45.8 44.1 39.5 

Grid 1 Grid 4 Grid 7 
56.3 53.6 47.3 

 
  Excluded sub grids 
  Max remaining grid 
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E-Field V/m              
(Time averaged) 

Grid 3 Grid 6 Grid 9 
36.5 36.1 34.3 

Grid 2 Grid 5 Grid 8 
47.2 44.7 40.1 

Grid 1 Grid 4 Grid 7 
56.7 54.8 48.1 

 
  Excluded sub grids 
  Max remaining grid 
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E-Field V/m              
(Time averaged) 

Grid 3 Grid 6 Grid 9 
36 36.1 34.7 

Grid 2 Grid 5 Grid 8 
46.6 43.9 39.7 

Grid 1 Grid 4 Grid 7 
54.9 50.5 46.3 

 
  Excluded sub grids 
  Max remaining grid 
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E-Field V/m              
(Time averaged) 

Grid 3 Grid 6 Grid 9 
36.1 36.0 35.1 

Grid 2 Grid 5 Grid 8 
47.8 45.7 40.6 

Grid 1 Grid 4 Grid 7 
57.8 55.7 48.0 

 
  Excluded sub grids 
  Max remaining grid 
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H-Field  A/m             
(Time averaged) 

Grid 3 Grid 6 Grid 9 
0.092 0.090 0.087 
Grid 2 Grid 5 Grid 8 
0.108 0.103 0.107 
Grid 1 Grid 4 Grid 7 
0.130 0.124 0.135 

 
  Excluded sub grids 
  Max remaining grid 
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H-Field  A/m             
(Time averaged) 

Grid 3 Grid 6 Grid 9 
0.090 0.090 0.088 
Grid 2 Grid 5 Grid 8 
0.108 0.105 0.106 
Grid 1 Grid 4 Grid 7 
0.129 0.123 0.132 

 
  Excluded sub grids 
  Max remaining grid 

 

 
 

 



       FCC ID: AZ489FT5848          

GEMS EME Form-HAC-Rpt-Rev. 2.00                                                                                                        Page 37 of 66 

 
H-Field  A/m             

(Time averaged) 

Grid 3 Grid 6 Grid 9 
0.090 0.090 0.087 
Grid 2 Grid 5 Grid 8 
0.112 0.107 0.108 
Grid 1 Grid 4 Grid 7 
0.131 0.125 0.135 

 
  Excluded sub grids 
  Max remaining grid 
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H-Field  A/m             
(Time averaged) 

Grid 3 Grid 6 Grid 9 
0.093 0.092 0.092 
Grid 2 Grid 5 Grid 8 
0.108 0.105 0.111 
Grid 1 Grid 4 Grid 7 
0.131 0.126 0.14 

 
  Excluded sub grids 
  Max remaining grid 
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Appendix C 
 

Probe Calibration Certificates 
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Appendix D 
 

Details of Automated Scanning Method and Computations 
(Inserts from DASY 4 User Manual) 
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